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ABSTRACT. DPsoriatic arthritis (PsA) is a complex, heterogeneous disease, with disease activity in various domains. In
recent years, many novel treatments with diverse mechanisms of action have been introduced into the
clinical setting. Numerous factors go into the choice and sequencing of different therapies for individual
patients. At the 2021 Group for Research and Assessment of Psoriasis and Psoriatic Arthritis (GRAPPA)
annual meeting, a point/counterpoint debate was held addressing therapeutic choices. Specifically, the ques-
tion addressed was whether interleukin (IL)-17/IL-23 inhibitors or tumor necrosis factor inhibitors are the

appropriate initial therapy for patients with PsA.
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Introduction

The availability of novel agents with distinct mechanisms of
action for the treatment of patients with psoriatic arthritis (PsA)
has permitted greater choice and allowed for improved outcomes.
However, PsA is a heterogeneous condition with varied levels of
disease activity across multiple domains. With a paucity of head-
to-head (H2H) studies to date, and in the absence of definitive
data that would allow for “personalized medicine” for individual
patients, the multiplicity of treatment options can present chal-
lenges for patients and providers as regards sequencing thera-
peutic choices. At the 2021 Group for Research and Assessment
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of Psoriasis and Psoriatic Arthritis (GRAPPA) annual meeting,
a point/counterpoint debate was held addressing therapeutic
choices. The debate question was as follows: In the treatment of
patients with psoriatic arthritis, should inhibitors of interleukin
(IL)-17 (IL-17i) or IL-23 (IL-23i) be used before inhibitors of

tumor necrosis factor (TNFi)?

Proponent Evidence

Dr. Deepak Jadon presented evidence for the proponent argu-
ment, that IL-17i or IL-23i should be used as the first-line
advanced therapy for patients with PsA, ahead of TNFi therapy.
This proposal is based upon 8 key themes: (1) the IL-17/23
axis is very important in PsA; (2) IL-17i optimizes more clin-
ical disease domains through better skin responses, with equi-
table musculoskeletal efficacy, and do so even in patients with
milder skin psoriasis (PsO); (3) using IL-17i avoids the need
for concomitant methotrexate (MTX) prescription; (4) IL-17i
and IL-12/23i persistence has been shown to be better than
TNFi; (5) first-line use of IL-17i and IL-12/23i aligns with the
emerging concept of “getting immunotherapy right first time”;
(6) IL-17i and IL-23i are unique in having emerging random-
ized controlled trial (RCT) evidence for efficacy in axial PsA
(axPsA); (7) IL-17i and IL-12/23i have less frequent dosing than
TNFi; and (8) few or no safety signals have been reported with
IL-17i and IL-12/23i compared with TNFi for tuberculosis
(TB), demyelination, and paradoxical immune reactions.

1. The IL-17/23 axis is important in PsA. Research and clinical
practice experience have demonstrated the importance of the
IL-17/23 axis in psoriatic disease (PsD), including PsA. Animal
models show the pathogenesis of enthesitis stemming from
highly specific entheseal-resident T cells, influenced by IL-23,
in a manner that can be independent of TNE.! McGonagle et
al have summarized the literature on differential cytokine effects
in PsA, cutaneous PsO (PsC) and ankylosing spondylitis (AS).>
They concluded that while TNF is moderately important in PsA,
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PsC, and AS, IL-17A is far more important. It was also concluded
that IL-23 is more important than TNF in PsC. In rheumatoid
arthritis (RA), TNF-mediated synovitis is important, but in PsA we
observe enthesitis, osteoproliferation, ankylosis, osteolysis, and oste-
oporosis.>* These pathologies involve novel cells such as v T cells,
invariant natural killer T cells, and mucosal-associated invariant
T cells, which are most associated with the IL-17/23 axis.>?
Biological models must be confirmed in the clinical environ-
ment. The ECLIPSA study was a prospective, open-label RCT
in which PsA patients with active enthesitis were randomized
1:1 to either IL-12/23i (ustekinumab [UST]) or TNFi.* The
RCT'’s primary endpoint of resolution of enthesitis was achieved
in 74% of 46 patients who completed treatment with an
IL-12/23i vs only 42% of those treated with TNFi, as measured
by the Spondyloarthritis Research Consortium of Canada index
(score = 0) at week 24 (P = 0.02). The IL-12/23i group achieved
superior secondary endpoint responses compared with TNFi
for enthesitis (P = 0.01) and skin PsO (P = 0.03), but not for
arthritis (P = 0.95).* Another 52-week prospective, open-label
feasibility study explored the regression of peripheral subclin-
ical enthesopathy in therapy-naive patients treated with UST
(IL-12/23i) for moderate-to-severe chronic plaque PsO.* A total
of 70 patients were studied, and within 12 weeks, suppression
of ultrasound-measured subclinical enthesitis using UST was
demonstrated, and maintained to week 52. Such comprehensive

studies have not been performed with TNFi in PsC or PsA.

2. IL-17i optimizes more clinical disease domains than TNEi.
Two H2H RCTs of IL-17i (secukinumab [SEC]® and ixeki-
zumab [IXE]”) vs TNFi (adalimumab [ADA]) have shown
comparable efficacy for musculoskeletal indices, but IL-17i was
far more efficacious for skin indices. Since those publications,
further results have emerged and will be presented here. At the
European Alliance of Associations for Rheumatology (EULAR)
2021 annual congress, data from the EXCEED study® showed
SEC to be statistically more likely than ADA to improve physi-
cian global assessment of disease activity as early as week 24
(P = 0.002) and maintained to week 52 (P = 0.02). SEC and
ADA were no different in terms of improvement in disability (as
measured by the Health Assessment Questionnaire—Disability
Index) or quality of life (as measured by the 36-item Short Form
Health Survey physical component summary or mental compo-
nent summary).®

There is a notable lack of RCTs using musculoskeletal ultra-
sound to demonstrate the efficacy of TNFi. The randomized,
placebo-controlled, phase III ULTIMATE RCT enrolled 166
disease-modifying antirheumatic drug (DMARD)-inadequate
responders (IRs) and biologic-naive PsA patients with active
ultrasound synovitis, clinical synovitis, or clinical enthesitis, and
randomized them to SEC or placebo.” The primary endpoint
of mean change in the ultrasound Global Outcome Measure
in Rheumatology in Clinical Trials—EULAR Synovitis Score
(GLOESS) at week 12 was higher with SEC than placebo (mean
change -9 vs -6; P = 0.004), and difference evident from as early
aswecek 1. Key secondary endpoints, including American College
of Rheumatology (ACR) 20 and ACRS50 responses, were also
achieved. This novel ultrasound-based RCT study proved that

the IL-17i, SEC, attains a rapid and significant objective reduc-
tion in synovitis in patients with PsA.?

Results from the SPIRIT-H2H study show that IL-17ishould
not just be reserved for PsA patients with moderate-to-severe
PsO.* Even in the patients with less severe PsO, IXE was statis-
tically more likely than ADA to achieve minimal disease activity
(MDA; 45.7% vs 34.6%; P < 0.05) and very low disease activity
(14.1% vs 10.4%; treatment by subgroup interaction P < 0.10) at
week 24.1°

3. IL-17i use avoids the need for concomitant MTX prescription.
The ability to use IL-17i monotherapy is a major advantage over
the common practice to combine MTX with monoclonal TNFi
therapy. Not having to coprescribe MTX improves the risk of
adverse effects, frequency of blood test monitoring, and poly-
pharmacy, and Dr. Jadon’s clinical practice experience is that
patients would prefer not to be taking MTX.

Posthoc subgroup analysis of the open-label, rater-blinded
SPIRIT-H2H RCT demonstrated that IXE monotherapy is as
good as IXE-MTX combination therapy at week 52 for artic-
ular endpoints (ACR50)."! However, ADA articular efficacy
was markedly improved when combined with MTX (ACRS0
response improved from 42% to 56%), although this result was
still not better than IXE monotherapy at week 52. The same
pattern was observed for other endpoints, including MDA,
Disease Activity Index for Psoriatic Arthritis, enthesitis resolu-
tion, and dactylitis resolution, with greater magnitude for skin
scores.!!

4. IL-17i and IL-12/23i persistence is better than TNFi. In
Dr. Jadon’s clinical experience, patients wish for their treat-
ments to be effective (efficacious) and to continue being effec-
tive (persistence), thereby reducing anxiety relating to eventual
treatment failure.

Drug survival results from the British Dermatology Registry
have shown that the probability over time of remainingon ADA
is far lower than in UST or SEC."”? In a total of 9652 patients
studied, the overall drug survivals of ADA, SEC, and UST in
year 1 were 0.78 (95% CI10.77-0.79), 0.88 (95% CI1 0.86-0.91),
and 0.88 (95% CI 0.87-0.89), respectively. The adjusted hazard
ratios (aHR) for discontinuation of ADA and SEC compared
with UST were 2.11 (95% CI 1.76-2.54) and 0.67 (95% CI
0.40-1.11), respectively. Subanalyses for the presence of PsA
predicted for drug survival in the ADA and SEC cohorts, with
aHR of 0.67 (95% C10.51-0.88 and 0.70 (95% CI 0.40-1.24),
respectively, but for discontinuation in the UST cohort, with an
aHR of 1.42 (95% CI 1.12-1.81).12

Results from the Psoriasis Longitudinal Assessment and
Registry corroborate these findings, with 5-year drug survival
being far poorer for the 3 TNFi therapies (infliximab [IFX] HR
2.73, ADA HR 4.16, etanercept [ETN] HR 4.91) compared
with UST (all P < 0.001). The results were independent of
first-, second-, or third-line use of advanced therapy.’* Within
the constraints of statistical power, analyses in patients with
concurrent PsA reflected observations in the overall PsO patient
population.

These results are all in keeping with Dr. Jadon’s clinical prac-
tice experience of persistence with these therapies.
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S. Getting it right first time. The concept of “getting it right first
time” is gaining traction in immunotherapy. The better efficacy
of IL-17i and IL-23i in TNF-naive patients might not be because
biologic-naive patients are preselected responders. Instead, it
might be because failure with the first biologic therapy primes the
immune system to respond less well to subsequent biologics—and
perhaps also to more readily develop antidrug antibodies.

The p19-IL-23i guselkumab showed good—but still lower—
efficacy, as measured by ACR20/50/70 response rates in
TNFi-naive compared with TNFi-IR patients in the
DISCOVER-1 RCT of guselkumab vs placebo in patients with
active PsA to week 52.' The same pattern was observed in an
RCT of SEC vs placebo.” These results give credence to the
approach of “getting immunotherapy right first time” (GiRFT).

6. IL-17i has emerging RCT evidence for efficacy in axPsA.
Dr. Jadon is not aware of any dedicated RCTs testing the effi-
cacy of TNFi in patients with axPsA. Instead, we extrapolate
axial spondyloarthritis (axSpA) data to our patients with axPsA,
despite there being much evidence that they are pathologically
and clinically different.

The MAXIMISE (Managing Axial Manifestations in PsA
with Secukinumab) trial was a dedicated phase IIIb, double-
blind, placebo-controlled, multicenter, 52-week trial testing
SEC in axPsA.'* Among the total cohort of 498 patients with
PsA, excellent Assessment of SpondyloArthritis international
Society (ASAS) 20 and ASAS40 responses were observed in
patients with axPsA treated with SEC vs placebo; these were
not dissimilar to the responses seen in RCTs of SEC dedicated
to axSpA. The clinical improvements in symptoms and signs
were also corroborated by statistically significant and objective
improvements in the Berlin magnetic resonance imaging score
for the spine and sacroiliac joints."”

Pooled data from the guselkumab DISCOVER-1 and
DISCOVER-2 RCTs were subanalyzed for PsA patients
with proven radiological sacroiliitis. There were more signifi-
cant improvements in axial indices in the guselkumab group
compared with placebo-treated patients with axPsA as measured
by the Bath Ankylosing Spondylitis Disease Activity Index 50
and Ankylosing Spondylitis Disease Activity Score responses, as
carly as week 24 and maintained to week 52.'8

In the first study of its kind, a dedicated phase IV multicenter

RCT (Clinical Trials.gov: NCT04929210) evaluating the safety
and efficacy of guselkumab (p19-IL-23i) in biologic-naive patients
with active axPsA began in 2021 and will complete in 2024."
7. IL-17i and IL-12/23i have less frequent dosing than TNEi.
Currently, IL-17i, IL-23i, and IL-12/23i have far less frequent
dosing (every 4 weeks, 8 weeks, and 12 weeks, respectively) than
TNFi (every 1-2 weeks). Patients with PsA are often relatively
young, looking after younger and/or older family members,
employed, and possibly traveling for work. Although yet to be
studied, the infrequent administration of IL-17i, IL-23i, and
IL-12/23i will surely be a favorable factor in patient adherence
to medication.

8. There are fewer safety signals with IL-17i and IL-12/23i. In

national registries’? and long-term extension studies of RCTs,

fewer adverse safety signals have been reported with IL-17i
and IL-12/23i compared with TNFi in terms of TB incidence/
reactivation, central nervous system demyelination, and para-
doxical immune reactions such as paradoxical PsO. The absence
of signals for TB with IL-17 might, in time, permit their use in
populous underserved TB-endemic areas, thereby contributing
to various initiatives to reduce global health inequalities.

Summary of proponent evidence. To summarize, the IL-17/23 axis
is very important in PsD and should be the focus of our treat-
ments. We therefore need to change our approach to GiRFT
rather than through trial and error, during which time patients
suffer. IL-17i have been shown to optimize more discase domains,
through better skin responses and equitable musculoskeletal effi-
cacy. IL-17i have proven efficacy as measured by ultrasound, and
excellent musculoskeletal efficacy in patients with milder skin
PsO; therefore, IL-17i should not be reserved only for those
with moderate-to-severe skin PsO. IL-17i use avoids the need
for concomitant MTX, which is a major benefit for our patients.
Persistence appears much better with IL-17i and IL-12/23i than
with TNFi. There are emerging dedicated RCTs testing IL-17i
and IL-23i in patients with axPsA—data that TNFi simply do
not have. The infrequent dosing and fewer safety signals with

IL-17iand IL-12/23i should not be undervalued.

Opponent Evidence

Dr. Ying Ying Leung reviewed the opponent evidence for this
question. The reasons why IL-17i should not be used ahead
of TNFi are based on 4 lines of evidence. First, evidence does
not support IL-17i being superior in musculoskeletal domains
compared to TNFi. Second, other than for skin PsO, IL-17i do
not have efficacies in treatment of other extraarticular manifes-
tations of PsA. Third, evidence supporting efficacy regarding
cardiovascular outcomes are stronger for TNFi. Fourth, with the
availability of biosimilar versions, TNFi are more accessible than
IL-17i.

Following the approval of the first TNFi for the treatment of
PsA in January 2002 (ETN), 4 other TNFi (IFX, ADA, certoli-
zumab pegol [CZP], and golimumab) have been approved for
PsA, with biosimilars now available for 3 of these TNFi. To date,
there has been more than 20 years of experience in the use of
TNFi in PsA, with accepted efficacy and clinical effectiveness,
whereas the first IL-17i (SEC) was approved only in 2016
for treatment of PsA, representing a newer class of treatment
option. The efficacies of IL-17i and TNFi for musculoskeletal
domains in PsA seems to be very comparable. In the systematic
review on efficacy of treatments for peripheral arthritis in PsA
by the GRAPPA peripheral arthritis working group, both TNFi
and IL-17i were shown to have superior efficacies for active
arthritis in PsA compared to placebo for a bundle of outcomes
including ACR20/50/70, physical function, pain, quality of life,
and structural damage.® Using Grading of Recommendations
Assessment, Development, and Evaluation (GRADE) method-
ology,*! there was a moderate level of evidence showing no statis-
tical significant differences between IL-17i and TNFi in various
outcomes. Thus far, there are 2 H2H RCTs comparing clinical
efficacy of IL-17i with TNFi. In the EXCEED trial, the efficacy
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of SEC was compared to ADA in 853 patients with active PsA,
showing no statistically significant difference between arms at
week 52.22 In the SPIRIT H2H trial, IXE was superior to ADA
with the primary composite endpoint of ACR50 and Psoriasis
Area and Severity Index 100 response at week 247; however, the
superiority was driven by the superior skin response for IXE.
IXE was noninferior to ADA in achieving ACR20/50/70,
swollen and tender joint counts, pain, and physical function.’
Some caveats should be highlighted in the interpretation of
these H2H studies. First, in the EXCEED trial, a higher dose of
SEC (300 mg monthly) was used rather than the usual 150 mg
monthly to achieve the outcomes, whereas in the SPIRIT H2H
trial, 17.5% of patients had severe PsO and received a higher dose
of IXE. In both H2H studies, the efficacy of IL-17i in enthesitis
and dactylitis was not statistically significantly different
compared to ADA. The efficacies of IL-17i and TNFi for axSpA
are also comparable. Currently, there are no published H2H
RCTs comparing IL-17i and TNFi for axial outcomes. RCTs
in axSpA or AS showed superior efhicacies for both IL-17i and
TNFi compared to placebo. In the updated GRAPPA recom-
mendation, strong recommendation is given equally for IL-17i
and TNFi for peripheral arthritis, axial, enthesitis, and dactylitis
domains.?

Network metaanalysis is a technique for comparing > 3 inter-
ventions simultaneously in a single analysis using both direct and
indirect evidence across a network of studies.** If done properly
and if based on strong data, network metaanalysis can provide
robust information for comparisons between pairs of interven-
tions that have never been evaluated within individual RCTs.
Several network metaanalyses comparing efficacies of biolog-
ical treatments in PsA have come to a similar and consistent
conclusion: the efficacies of IL-17i and TNFi for musculoskel-
etal domains in PsA were similar, whereas IL-17i have superi-
ority over TNFi for skin domain.*?*” The superiority of IL-17i
over TNFi in the PsO domain is consistent with H2H studies
for PsO.7*® IL-23i, which blocks the proximal signaling in the
IL-23/Th17 pathway, has also shown to have superiority over
TNFiin H2H studies in PsOQ.2*3

TN, particularly the monoclonal antibodies, are effective for
the extraarticular domains of PsA. Although SEC given at a high
dose was more superior than the standard dose in 1 RCT;*' SEC
failed to meet the primary endpoints for noninfectious uveitis in
3 RCTs.*? In 2 phase II RCTs for Crohn disease, IL-17i (broda-
lumab and SEC) did not meet the primary endpoints and actually
caused exacerbation of disease and more adverse events.>*

PsA is associated with cardiovascular (CV) comorbidities,
and the control of inflammation is associated with positive CV
effect. Preliminary studies are emerging to show the association
of IL-17i with better results in vasomotor studies and carotid
plaques on ultrasound in PsO.%> These soft outcomes provide
indirect evidence of the association of IL-17i and lower athero-
sclerosis burden. On the other hand, more direct evidence from
event rates supporting the beneficial CV effect from TNFi in
PsA has become available. A large longitudinal cohort study
based on a health claim dataset in PsO has shown fewer CV
events in 9148 TNFi users compared to 8581 MTX users at 12

months (HR 0.55, P < 0.01), and every 6 months of cumula-
tive exposure to TNFi were associated with an 11% reduction in
risk of CV events (P = 0.02).° A metaanalysis pooling data from
5 studies (49,795 patients with PsA/PsO) found a significant
lower relative risk (RR) of CV events with TNFi compared to
both topical treatments (RR 0.58, 95% CI 0.43-0.77) or MTX
(RR 0.67,95% C10.52-0.88).%"

With more than 20 years of experience in studies and use of
TNFi, the adverse event profile of TNFi is much more estab-
lished than for newer agents. RCTs designed for evaluation of
efficacy are not adequately powered to compare adverse events.
Real-life patients who are not eligible for RCTs often have more
comorbidities and are more prone to adverse events.*® Long-
term postmarketing surveillance and real-world data from
various source and registries are invaluable in assessing drug
safety. The long-term safety of ADA in 29,967 adult patients,
representing 56,916 patient-years of exposure from global clin-
ical trials across multiple indications, has demonstrated no new
safety signals compared to those originally reported.”” The most
frequently reported serious adverse event was infection (3.7/100
person-years [PY]). The rates of serious adverse events of interest
remained low and consistent with data derived from other regis-
tries.***"% For instance, prospective data from the US Corrona
RA registry on 2798 new initiators of ADA have found a low
incidence rate per 100 PY for serious infections.* Although the
risk of TB may be substantially lower for IL-17i, the comparative
risk of infection is similar for TNFi and IL-17i. In a retrospec-
tive cohort study of commercially insured patients with PsA or
PsO with 11,560 new treatment episodes for biologics between
2015 and 2018 in the US, no increased risk of infection with
IL-17i compared with TNFi was found (HR 0.89, 95% CI
0.48-1.66).*

One strong point to support TNFi is the availability of effec-
tive and safe biosimilars.* Disparities in the usage of biologics
across countries have been well recognized and availability
of agents affects optimal control of PsA.*% Cost and local
healthcare policies continue to be relevant barriers to biologic
use.* Data are emerging to show the effect of biosimilars in
bridging the unmet need of undertreatment for patients with
active disease.*®

Although IL-17i represents a new and exciting class of ther-
apeutics in PsA, it may be important to reflect on its RR and
benefits compared with TNFi. The key considerations would
be whether it is time to push back TNFi in the treatment of
PsA, with its long history of usage and accepted efficacies across
multiple domains (peripheral arthritis, axial, enthesitis, dactylitis,
skin, and nails), including extraarticular manifestations, inflam-
matory bowel disease, and uveitis. Apart from superiority of
IL-17i in the PsO domain, evidence thus far supports equivalent
efficacies for IL-17i and TNFi for peripheral arthritis, enthesitis,
dactylitis, and axial domains. In addition, TNFi has stronger
evidence for its beneficial effects on CV outcomes and proven
safety in reproductive health, particularly for CZP.IL-17i may be
safer for patients living in localities with high prevalence of TB,
yet the risk of serious infection seems to be comparable between
the 2 drug classes. In addition, the optimal therapeutic options
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should be considered with the appropriate patient characteristic
profile. For example, for patients with severe PsO or history of
TB, IL-17i may be a good choice. Whereas patients with inflam-
matory bowel disease, uveitis, or high CV risk, TNFi would be
a better option. The choice of biological treatment should be a
shared decision between doctor and patient considering risks vs
benefits according to the individual’s characteristics.

One last word in the debate for optimal first-line strategic
therapy for PsA: it is important to remember that there are
30-40% of patients who do not have adequate or meaningful
responses regardless of the class of drug given, at least for the
musculoskeletal domains. Studies from gene and immune cell
signatures revealed possible phenotypes within patients classified
as having PsA: the cutaneous, entheseal, and synovial predomi-
nant phenotypes. Activation and amplification of the IL-23/
Th-17 axis plays a key role in cutaneous and entheseal predomi-
nant phenotypes, while the Th-1 pathway is still important in the
predominant synovial phenotype.”” A small RCT by Miyagawa
et al*® provided strong proof of concept for better prediction
of response with better phenotyping. Patients with PsA were
stratified according to Th-17 or Th-1 predominate subtype by
flow cytometry of peripheral blood to undergo strategic thera-
pies of SEC or UST vs TNFi. The study team demonstrated a
significantly higher efficacy in ACR20, Disease Activity Score
in 28 joints—low disease activity (LDA), and Simplified Disease
Activity Index-LDA for patients randomized to the strategic
therapy arm rather than the standard biologic therapy arm.”®
With advances in technology, we are getting closer to better
understanding the pathological pathways mediating PsD and
facilitating the choice of the best therapeutic options according
to biomarkers that could predict treatment response. Until we
have these properly validated predictive biomarkers to assist our
decision making, and while evidence supports equivalent effica-
cies and harms for TNFi vs IL-17i, perhaps the best way forward
is to let the clinicians and patients make the decision according
to their risk/benefit preferences.

Conclusion

PsA is a complex, heterogeneous disease that can manifest
activity across various domains. In recent years, many novel treat-
ments with diverse mechanisms of action have been introduced
into the clinic. Indeed, we have learned about the immunopatho-
physiology of the disease from clinical studies of various targeted
therapies. While we have different potential therapies, at present
it is not possible to predict a priori what would be the best drug
for an individual patient. In the end, the decision for choice of
biologic DMARD should be shared between doctor and patient,
with consideration for patient characteristics and preference.
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